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- Homogensous Supersonic Flow Around an Angular Wing . e 3 ST RS
1/ Cazafoli, Elie; and Horovitz Béatrice, L'écoulement’

Supersonigqus Fomogéne, dordre m?ﬁem‘, autour d'une y

aile angulaire & plaque normale.  Acad. R. P, Romine. 1.‘\“ B
; Stud, Cerc. Mec. Apl. B (1957), 959974, (Romanian.: . e
. Russian and French summaries). : i
i Consider a body composed approximately of two:
. sectors of the X% and x)#3 planes, with common vertices'
 at the origia. To find the linearized supersonic flow about,
{ jt parallel to the sp-axis with velocity distributions,
_on wing and plate ofa :i/pe described below, the author’,
" geeks a velocity potential ®(xy, %5, ¥3) that is homogene-
ous of order % in 1, ¥3, ¥a: BY Euler’s formula the velocity '
components #=®100, y=a®pro, w=Pooy are expressible: |
_as linear combination of @y ¢,r==0%0(0x1P0xa%0%s", P+
. q4r=n, with coefficients that are known functions;
=, of %1, y=a8/%1, and z=1xs/%. On the wing, approximately.
% in. the #yxs plane, for example, (n—-l)lw[xlﬂ-lr-i:
[ 387 Caatei®ung-1.00 where Cp-y9 i8 & binomial coef-’
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N 3030 C(gjg_[_l_‘_ﬁ, end fonescy H., Gluncl ﬂ\nry D'!ll_l_l’_'__)
\_jgril_g_'ﬂﬁ given pnuum istribution (in Funch), Acdd chnb
Pop.-Roriire, Rev, Mecan. Appl. 3, 2, 5-21, 1958. . - )
Authots discuss the serculled reverse ‘problem which consists. 't .
"in del:nunu:g lhe swrface farm (the warp) of a trinogular wing in
: __‘msnni:_ﬁm the pressure coefficient distributicn belng g:ven 5 .
- ;undet tht: furm of a higher-arder bomog, polynomial.” The
- " ‘cases which define the protlem ate then peesented, pointing out .
* . .that eacl,of these cases msy be 1ediiced to a direct equnl:m
‘problem. ‘It follows that the reverse problem may be treated in &he
S, ‘same WA as the direct plobltm, aamely through the hydrodynamic'
L :nmlogy Jireviously proposed by Caraloli. -Howevet, in addition to i
- the singtlaritlex used to :olve the direct probler, a logatithale
., singulacity must be insrduced at the origin, It Is in this way that
- the solutlos is obtajoed,” Genecal solutions ure given for the thick; -
_ wing witli spbsonic, leading edges, for the thick wing with one - |
- supersonic leading edge, acd for the thin wing., . P
“I Practical applications inilud ] lno&lona of the frstund |
: second orders, - © T\ Otoveany, Rousania !

i :
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Carafoli, E. ; Horovitz, B.

Crueiform wings; mixed problems of triangular wings fitted with perpendicular
plate in supersonic flow. p. 819,

Academia Republicii Populare Romine, STUDII SI CERCETARI DE MECANICA APLICATA.
Bucurestl, Rumania, Vol. 9, no. 4, 1958. :

Monthly List of East European Accessions (EEAL) LC Vol. 9, No. 2, January 1960.
Uncl.
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Study of thin triangular wings with foreed symmetry in supersonic flow. p. 833.

Academia Republicii Populare Romine, STUDII SI GERCETARI DE MECANICA APLICATA.
Bucuresti, Rumania, Vol. 9, no. 4, 1958,
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Carafoli, E., S&ndulescu, S,
e et

Aerodynamical Characteristics of Ailerons\Having a Harmonic OscillationjAQ
in Supersonic Regions\

Studii g1 Cercetiri Ge Mecanicd Aplicat3, 1959, Nr 1, pp 7 - 40 (RUM)

This is a study on harmonically oscillating motions of ailerons sround

a Joint. The authors establish in a preliminary ssction all important
data, as follows: Considering a system of soordinates Ox XpX3, the
hypothesis of small disturbances is given in Equation 1, %n which Uo

is the speed of the nondisturbed flow directed aftesr the 0x; axis, aog

the speed of the sound, Moo the respective Mach number and ¥ (xl,xg,x3,t)
the motion potential, Notating the pulsation of a pariodic motich w

the authors introduce the Equation 2; "h" being a reference length, e.g.
the wing chord. In case of a harmonic oscillation metion, the mction
potential could be [Ref l] expressed 1n Equation 3, in which the reduced
potential q) (x,, ,x3) 1s independent from the time, and its derivation
in ratio of X3 is e”"vertical reduced speed", according to Equaticn 4.
Computing the partial derivations of the motion potential and substituting
them in Equation 1, the reduced potential are given in Equation 5.
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Aerodynamical Characteristics of Ailerons Having a Harmonic Oscillation in Supersonic

Regions

Card 2/i0

Considering a polygonally shaped aileron which has an oscillating motion
of small frequency around the joint OO the oscillating motion ¢f the
OAJA 10* surface can be obtained by supergosing the following harrionic
osci%lating motion‘[lRef 2]: 14 W% of the OA}A} surface around
the OA} axis, and =~ ) oniwt og the OAl A} surface around the
OxAé imaginary axis (ﬁigure 1), Decomposing tge first osecillating motion
into its compcnents and using the previocusly sestablished general formulas
[Ref 2], the authors deduce for the elevatlion of the point P of *he co-
ordinates x, # (Equation ¥p) respectivelv for the verfigal reduced speeds:
(50=-E2,( 8) and =i'h"'[E ~ Epxy *] (Nr 8'). Pro-
ceeding in a similar way in case of the second osei.Llating mouiou, the
elevation of the point P* of the coordinates x., xa, is expressed ip
Equation 9, and the reduged vertical speed by: (5 = By, (Nr 10},
= - 13 [Ex) - Egxyt 248 =7 (nr 307, Basadonthefomala«*Bané
13) the reduced potentials of both oscillating motions are expressed by:
= +1_2 * o+ 1 (Nr 11). The expressions
of the i)ressure—rb—effgoien?s C ?nd Cp c?n_bﬂ)o tained from the pressure
equation of a nonpermanent motgon given in Equations 12 and 12', The
reduced axial speeds:

y
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Card 3/10

goylo
RUM/8-59-1-1/24
« 9
u =P —, u -_——-LD 2, u =_§4_’3 ,u’:—g—a:’- (Nr 13)
o} 'ax“' 1 '611 o 'aK_: 1 a}LJ‘_
can easily be determined by using the results of previous works |[Refs 4
and 5]. Using on the other hand the formulas of Euler for the potentials
® , and @), the authors obtain: b1 =x(u, +yv), and P = xI
(uf'+ yvg), %Nr 14), and considering the cornection Detween the respective
reduced Speeds, deduced from the compatibility relation, the potentials
1 and in can be easily determined, if u, raspectively u’ are Imown,
The authors then are examining polygonally shaped ailerons with subsonic
and supersonic leading edges, triangular allerons, trapezoidal ailerons,
trapezoidal ailerons with subsonic and supersonic edges and rectangular
allerons, At the study of harmonic osecillations of ailerons with subsonic
Or supersonic leading edges, the Joint can have every position in ratio of
the Mach cone., The expressions of the reduced axial speeds and of the
potentials of both oscillating motions have been determined in a previous
work [Ref 2] and are not derived any more, but only mentioned, since they
define the pressure coefficients G, and GC*, In case of an oseilleting
motion of the OAiAé surface (Figure 2), tge aileron has a supersonic and
a subsonic leading edge (OAi), as well as an OAS edge, which makes the
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Aerodynamical Characteristics of Allerons Having a Harmonic Oscillation in Superscnice
Regions

reduced vertical speed to have a leap of O value to left and of [b _ value
to right for the homogenesous of the first order and from O to p 1 %or the
homogeneous motion of the second order, In these conditions ths authors
establish the expressions u_ (Equation 16) and 1 (Equation 16°") for the
homogeneous motion of the fIrst order, and uy (Equation 17) for the homo-
geneous motion of the second order, Studying the oscillating mocticn of
the A AL surface, the authors consider an ailsron with superscnic lsading
edges, tﬁe reduced vertical speed being zero, and ﬁ being in its interior,
The homogeneous motion of the first order is given bv v/ (Equation 18)
and 4) (Equation 18'). In case of the homogensous mntion of the second
order, %he reduced axial speed can be cbtained by the expression u*
(Equation 19). The authors then compute the 1ift cosfiiclent, C,) being
the partial 1ift coefficient as an effect of the first oscillating motion
and C’, resulting of the second oscillating motion, the joint 00%* 1is
subsonic, the 1ift coefficients can be computed acﬂording to Equations 23
and 23'. For the cocmputation c¢f the proper 1lift coefficient of the proper
aileron, the authors deduce the exprassions 25 and 25!, In case of a
supersonic 00% joint, the partial 1ift coefficients are more simple than
Card 4/10 in the Equations 27 and 27'., At the calculation of the rssistance co- LJ//
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Aerodynamical Characteristics of Ailerons Having a Harmonic Oscillation in Supersonic
Regions

efficient, the contribution of the total power produced on the ailleron,
_contribution of the power which acts only upon the mobile OA'AéO" surface,
and contribution of the suction which appears only in case o}‘ subsonic
leading edges have to be taken in consideratign. The resistance coefficient
ng at the advancing 1s given in Equation 29);? Sm being the area of the
OAlAéo" mobile surface, The axial disturbance speed "u", given in Equaticn
33 18 deduced from the Equation 3, Replacing ¢, 2% and .g.%i— by the
expressions 16, 16' and 17), making x —» 1, an putting into evidence the
factor V r, the expression for (u), 3 %Nr 34) is deduced, The suctiom
force S, can now be calculated by a simple integration. The authors
finally deduce the expression for C (Nr 35) which is the same for every
position of the Jjoint against the Mggh cone, This term becomes imaginary
if the OA]'_ leading edge becomes supersonic, Notating with C,; the co-
efficient of the rolling moment of the first oscillating motion and with
C¥ the coefficient of the rolling moment of the second oscillating motion,
t}I\e total coefficient of the rolling moment can be expressed by Equation
36. If the jJoint 00 is subsonioc, the coefficients of the rolling moment
are given by the expressions 37 and 37'. In case that the joint 00* is
Card 5/ 10 supersonia, these coofficients are given by the expressions 39 aud 39', H‘/
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Aerodynamical Characteristics of Ailerons Having a Harmonic Oscillation in Supersonic

Regions

Card 6/10

The coefficient of the pitching moment is given by:
w, _h* w
Chop =Cpp * 7 (Q-—-)C) (Nr 40),

in which the coefficients of the pitching moment appearing as an effect of
the two motions Cp) and C* are given by the relations 41 and 41', If the
Joint 1s subsonic, the coefficlents of the pitching moment are given by
the expressions 42 and 42'. The coefficients referring to the proper
alleron, are given by the relations 43 and 43'. If the Jjoint is super-
sonie, the coefficienis of the pltching moment are supplied by the Equations
by and 44', The coefficient of the control surface moment C can be ob-
tained from: Cp.. = Cpe1 + Cho» (45) in which Cp,y results from the first
motion and Cp, from the second oscillating motion. The partial aero-
dynamical coefficients which interfere in the formulae 46 and 46' refer
only to the mobile surfaces. The authors then proceed to the calzulation
of the coefficients of polygonal allerons with a supersonic leading edge.
The OA} edge of the OAjA3 surface (Figure 4) causes to the reduced vertical
speed a leap of O value to left and of f o value to right for the homogeneous
motion of the first order, respecztively from 0 to [3 for the homogeneous
motion of the second order, In this situation the authors have already

v
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Aerodynamical Characteristics of Ailerons Having a Harmonic Oscillation in Supersonic
Reglons

established in a previous work [Ref 2] the expressions for the reduced
axial speeds and reduced potentlals: u, ¢, (47 and 47') for the homo-
geneous motion of the first order and u, (Nr 48) for the homogeneous
motion of the second order, Regarding %he oscillating motion of the
O*A3A) surface, the reduced axial speeds ua‘- and u.*, respectively the
potential (% are defined ly the relations (18, 19 and 18'). In this
situation the pressure coefficient C™ (Equation 12') remains unchanged,
a fact which causes that the partialpaerodynamical coefficient remains
also unchanged, The 1ift coefficient of the subsonic leading edge can be
computed by the relation 20, The 1lift coefficient refsrring to the whole
surface covered by the Mach cone, the 00* joint being subsonic, can be
computed in relation 49, If the 00" jJoint is supersonie, Cz i1s supplied
by the relation 51. Resistance coefficient at the advancing: 1if the
leading edge of the aileron 1s supersonic, there is no suction force, thus
the formula 29 iil?g simplified in Formula 52, If the 00™ joint is subsanie,
C.. will be replaced by the expression computed for the entire surface
a??ected by the osecilllating motion of the ailercon, Q" and Cz will be
Card 7/ 10 replaced by the relation 25', respectively 50, S and ‘S, ‘are the surfaces l»(/
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Aerodynamical Characteristics of Ailerons Having a Harmonic Oscillation in Supsersonic

Regions

Card 8/10

OA{D3, respectively 0A{AJ0* (Figurs 4). If the Joint is supersenle, C,,
is tﬁe 1ift coefficient of the aileron and C,; and C}* are given by the
formilae 51 and 27'. The total coefficient of the rolling moment in
ratio of the Ox) axis 1s given by the formula 36. If the 00* Jjoint is
subsonic, the coefficient of the rolling moment is given in relation 53.
The same coefficlent of the proper aileron is given by the relation 54
and in case the joint is supersonic by relation 55, C;' being given by
Nr 39', The coefficients of the pitching moment are g%ven in cas2 the
Jjoint OO% is subsonic by the expression 56; in case of the prope: aileron
by the expression 57 and in case that the joint 1s supersonic by the ex~
pression 58. The formulae which allow the computation of the comtrol
surface moment were previously mentioned in Equations 45, 46 and 46', The
results obtained above can be also used for the computation of triangular
ailerons, In case of trapezoidal ailerons with a subsonlc ieading edge,
the expressions of the reduced axial speeds and reduced potentials can be
deduced from the relations of the polygonal ailerons, The partial co-
efficients of the first oseillating motion are given by expressioas 60,
61, 62 and 63, and for the second oscillating motion in expressions 64,
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Aerodynamical Characteristics of Aillerons Having a Harmonic Oscillation in Supersonic
Reglons

the partial coefficients referring to the entire surface affected by the
osclllating motion of the aileron. Finally the authors present a table
of constants,

There are: 5 diagrams and 5 references, 2 of which are English, 2 French
and 1 Rumanian,

SUBMITTED: October 28, 1958

Card 10/10 l/‘/

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

CARAFOLI, E.3; MATFESCU, D.

Supersonic flow around the system carrying a conic wing fuselage. In
French. p.377.

REVUE DE MECANIQUE APPLIQUE:. (Academia Republicii Populare Romire.
Institutul de Mecanica Aplicata)

Bucuresti, Rumania

Vol. L, no. 3, 1959.

Monthly list of Esstern European Accession Index (¥:mAI) IC vol. &, Ho, 11
November 1959
Uncl,
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10.6120 A125/A026
AUTHORS: Carafoli, Elie and Mateescu, Dan
{
TITLE: General Method of Determining the Interference of Wing and Conical

Fuselage in Supersonic Regime
PERTODICAL: Studii g§i Cercetdri de Mecanic¥ Aplicatd, 1960, No. 1, pp. 11-47

TEXT: In a previous work (Ref. 1), the authors presented a methed of
solving the problem of supersonic flow'around a wing/conical fuselage system.

In subject article, this method 1s extended to the case of a wing with edges

on which there are incidence and inclination leaps, thus establishing a general
method of solution of the supersonic flow around the wing/conical fuselage CL
system. Considered is a wing/fuselage system (Fig. 1), where the fuselage axis
has the incidence © , against the undisturbed flow U » and the wing has a
constant incidence and inclination. The authors assume that the fuselage has
reduced dimensions against the Mach cone (B2c2 <% 1), that the incidence and
the inclination, as well as the &K g incidence of the fuselage are small enough
for the application of the theory of small disturbances. The stream around this
system can be decomposed into: I) symmetric axial stream around the isolated

Card 1/4
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General Method of Determining the Interference of Wing and Conical Fuselage in
Supersonic Regime

confcal fuselage without ineidence; II) motion around the conical fuselage/thin (3’
wing system; and III) motion around the conical fuselage/symmetric thick wing

system. The authors treat the last two motions and first present the usual

notations and formulae. For the solution of the problem they deduce the boun-

dary conditions of the function A) . Based on the function (13) and the compa-
tibility relation, the solution of the motion is expressed by (14). The boun-

dary conditions'are now more- simple and can be expressed by (15), (16), (17)

and (18). Based on the conform transformation (3), the relation (19) is cb-
tained for the X plane, from which result the boundary conditions (20), (21i),
(22) and (23) in the X-plane (Figs. 3a, b, c¢). The function ‘U , presents the
same singularities (Qﬁg, (25) and (26), and satisfies the boundary condition
(23) as the function =T, thus: T D ,, (29). Replaecing —— by its value from
(19) in the relation ?%4), the axial disturbance speed u, which is a real part
of the expression (30) is obtained. U , and U , of this expression represent
the solution of the conical stream around the fictive wing. Thus, the problem
of the supersonic stream around the wing/conical fuselage system has been re-

Card /4
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General Method of Determining the Interference of Wing and Conical Fuselage in
Supersonic Regime

duced to a conical stream around a fictive, isolated wing with variable incidence.
In paragraph 3, the authors determine the solution of the problem for differ-
ent particular cases selected in such a way that, adding the effects, the so-
lution of the general case of the wing/conical fuselage system could easily be
determined if the wing incidence is constant on the sections. They first treat
the case, where the whole system has the same incidence and then some cases
where the wing has incidences on the sections which are different from that of
the wing. The following particular cases are examined: 1) The wing and the
fuselage have the same X o lncidence; 2) The wing has an 0(0 incidence on the
M Al section, the rest of the wing and the fuselage axis having no incidence;
3} The wing has an incidence X o on the A M> section, the rest of the wing and
the fuselage axis having no incidences ; ﬁ) The wing has an OC incidence on the
ApoMp and A;M sections, the rest of the wing and the fuselage axis having no
incidence; 5) The whole wing has an oC incidence, the fuselage axis having no
incidence; and 6) Application examples, where the authors present the expres-
sions of the axial-disturbance speeds for the most interesting cases. Finally

Card 3/4
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General Method of Determining the Interference of Wing and Conical Fuselage in
Supersonic Kegime C

they treat the motion around a conical fuselage/symmetric thick wing system
(Fig. %). There are 3 figures and 3 references: 1 Rumanian, 1 English and
1 Austrian (German).

SUBMITTED: October 29, 1959
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AUTHORS: Carafoli, Elie, and Mateescu, Dan
TITIE: gﬁpersonie FlouxAround a Conical Cross—Wing(Fuselag:kFystem

PERIODICAL: Studii si Cercetdri de MecanicX Aplicat¥, 1960, No. 2, pp. 325-337

TEXT: The authors treat the problem of flow around a canical Ccrogs-wing -
fuselage systemlprovided with a normal plate (Fig. 1), for the case where ths
leading edges of the wing and of the plate are subsonic and the angle of imidence
of the fuselage differs from those of wing and normal plate. The study starts
from the hypothesis of minor disturbances, taking into account that the dimensions
of the fuselage are small enough in relation to the Mach cone, and that the angles
of incidence of wing, normal plate ana fuselage are also sufficiently small. The
general flow around the system investigated is decomposed into three movements:
the 1st is the axial-symmetric flow around the bare conical fuselage - which is
known -, the 2nd is the flow around the system symmetric plate/fuselage - which
was the object of another paper by the same authors (Ref. 1), and the last one

is the flow around the system cross—wings/fuselage, with the plate and the fuse--
lage being without lateral angles of incidence; this latter movement is the sub-

Card 1/2
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Supersonic Flow Around a Conical Cross-Wing/Fuselage System //
Ject of this paper. The problem 1s referred to g conveniently chosen plane

where it is reduced to the problem of determining two simple movements: a coni-

cal one around a very thin cross-wing, and a plane one around a circle. The au-

thors give the general expression for the axial speed of disturbance W, indi- .
cating the method of determining the constants. There are 3 figures and 4 Ru--

manian references; 2 of these were published in English and 2 in French.

SUBMITTED: February 12, 1960
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(06000 )
AUTHORS: Carafoli, E., and Sandulescu, &.
TITLE: Harmonic Oscillating Motion,l\’o of Tails at Supersonic Speed

PERIODICAL: Studii gl Cercetiri de Mecanich Aplicat&, 1960, No. 3, pp. 557-568

TEXT: Subject article enalyses some problems regarding the non~permanent
gupersonic flow around a tail referred to an orthogonal system of coordinates
Ox1x2;3. Supposing that the points of the horizontal and vertical surfaces have
a harmonic motion (Ref. 2, 3),the components of the normal speed on the horizon-
tal and vertical surfaces are defined and the components of the reduced normal
speed are determined by the expressions (62) and (6b). The pressure coefficlent
shows that for the determination of the pressure on the tail it is necessary to
¥now the reduced axial speeds and the reduced potentials. This way a series of
problems regarding the harmonic flow around the tail can be solved. The authors
examine two cases: & tall moving in a disturbed and harmonically non-stationary
flow behind the wings (due to the vibrations of the wing); and oscillations of
the tail around the center of gravity of the aircraft. They first consider an
oscillation of the tail of small frequency and amplitude around an axis, having

Card 1/3
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Harmonic Oscillsting Motion of Tails at Supersonio Speed

any position in the space. In this casethe reduced vertical speed on the two
surfaces can be determined. The problem is finally brought to the study of the
conical motions of the first order defined by the potentials 4)1 and dfi, and

of a conical motion of the second order Gafinsd by ¢)2. The reduced speeds cor~ /
rsspond to the harmonic oscillating motions of an isolated wing, identical in )(
shape with the vertical surface. The conical motions corresponding to the re- \

duced speeds are studied considering the interference. The pressure coefficient
of this motion 1s expressed by the relation {17), which can be expressed by know-
ing the expressions (18), in which up and u} are the reduced axial speeds of ths
conical motion of the first order and uj the reduced axial speed of the conical
motion of the second order. Using the general results previously published in
{Refs. 6,7) v 1s determined by the expression (25) and u¥ by (30). Starting
with the formula of Euler (31) the authors deduce the reduced potentials of the
conical motion on the horizontal (i1or) and vertical (¢ 1y) surfaces, express-
ed by (35a) and (35b). Starting again with the formula of Fuler (37), they de-
duce the reduced axial speeds of the conical motion of the second order on the
horizontal (ulor) and vertical (u;,) surfaces, expressed by (43a) and (43p). The

Card 2/3
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Harmonic Oscillating Motion of Talls at Supersonic Speed

authors finally determine the constants used in these expressions. There are
2 figures and 9 references: 6 Rumanian (4 published in French, 1 in English
and 1 in Rumanian), 2 English and 1 Soviet.

’

SUBMITTED: March 9, 1960
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AUTHORS: Carafoll, Elie, and N&stase, Adriana
TITLE: Thin triangular wing of minimum drag in superéonio stream

PERTODICAL: Studii gi Cercetiri de Mecanicd Aplicatd, no. 4, 1960, 817 - 833

TEXT: The authors determine the shaps of ‘a thin non-symmetrical trian-
gular wing, having a minimum drag, when lift, diving moment and plane projeation
are given. By treating the non-symmetrical triangular-wing, they are considering
the general case which is then applied to delta wings, polygonal wings and tra-
pezoidal wings, a3 performed in a previous paper (Ref. 1: Elie Carafoli, Adriana
Nastise, Aripi trapezoidale de rezistenth minimk 3n curent supersonic. (Triangu-
lar Wing of Minimum drag in Supersonic Stream) Comunicare f#cutd la Primul Con-
gres Unional de Meoanic# teoreticd gl apliocat® de la Mosocova, Ianuarie 27 - Fe-
bruarie 3, 1960 [sup tipar, in revista sovietiocll Mekhanika]). Furthermore, the
authors assume that there is an additional separation edge OC on the wing (Figure
1), which can eventually be taken as the Joint of a leading-edge flap. Suation
foroes appearing on the subsonic leading edges have been included in the calcula-

Card 1/3
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tion of the drag. Considering the general expression of the axial disturbanse

speed u given in a previous work by E. Carafoli, M. Ionescu (Ref. 13: Ecoulements
conique d'ordre supérieur autour des ailes triangulaires minces ou a épaisseur ,
symétrique. Revue de Mécanique Appliquée, 1, 1957), the authors could systemize

the caloulation in such a manner that the determination of a triangular wing 4
with separation edge and minimum drag is reduced to the caloulation of a single

typ2 integral, which they designate I, and for which they give a formula of

simple algebraic recurrence. The authors then indicate the application ofthe mefod

to all wings with minimum drag being used at present: delta wings, trapezoidal

and rectangular wings, and polygonal wings. There are 3 figures and 14 references

5 Soviet-bloc and 9 non-Soviet-bloc. The four references to the English language
publications read as follows: E. W. Graham, The Calculation of Minimum Superioniao

Drag by Solution of an Equivalent, Two-dimensional Potential Problem. Douglan

Airoraft Report, SM-22666, Dec. (1956); - Note on the Use of Artificisl Disiri-

bution of Singularities in Supersonie Minimum Drag Problems, Douglas Airoraft
Corporation, Report No. SM-23022, Deec. (1957); E. W. Oraham, A Geometric Prob-

lem Related to the Optimum Distribution of Lift on Planar Wing in Supersonic Flow.
Journal of Aero-Space Siences, Dec. (1958); Kainer, Caloulation of the Optimum
Supersonic Delta Wings. CONVAIR (San Diego) Report ZA 259 Oct (1957).
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Thin triangular wing of minimum drag A125/A126
Figure 1: Non-symmetriczil triangular ‘wing.
' S ol .
. . ) o N T N .
' y sf\ Y - 2 . . e .
- . 7 l N \\ .
. 7 ! S\ -\
4 -1 \

v e ! N

. "1\ - ,’ ll \\

. - /I ! V . -

_I// . /: ) A \\‘\
A ) T \\
’ N L < -
/” < ANCR
N S A,/ . AUI ; ‘ 4 0, \4 ;
P ' I , L
‘ L — L
B 5

Zy

CIA-RDP86-00513R000308010012-6"

APPROVED FOR RELEASE: 06/09/2000



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

____ KRRAWOLIy-Ya, (Bukharest) [Carafoli, Elie]
Theory of simple and cruciform aelta wings in a& supersonic
flow. Insh.sbor. 27:17=28 '60. (MIBRA 13:6)

(Airfoils) (Aerodynamics, Supersonic)
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CARAFOLI, Elie, acad.
e

Development of scientific ressarch in the Institute of Applied
Mechanics of the Rumanian Academy. Studii cerc mec apl 11 no.6:
1345-1360 '60. :

1. Membru al Comitetului de redactie si redactor responsabil,
"Studii si cercetari de mecanica aplicata."
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AUTHORS: Carafoli, Elie, and Mateescu, Dan
TITLE: interference between wing and body in high order
conical flow :
PERIODICAL: Studii si cercetdri de mecanicd applicatd, no. 2, \/\f
1962, 275 - 294 .

TEXT: As a continuation of previous studies on the conical superso-
nic flow around simple or cross-shaped wings with conical body (Re-
vue de Mécanique Appliquée, Acad. R.P.R., no. 3, 1959, no. 2, 1960,
no. 3, 1960, no. 3, 1961) the system wing-conical body, placed into
a supersonic current, is studied in the case when the wing incidence
is distributed in the wing plane according to a function, which can
be represented as a sum of homogeneous polynoms of different orders.
This case is considered under general conditions, when the vertical
velocity distribution on the wing is different on its various por-
tions separated by vector radii drawn from the tip. It is assumed
that the wing is fitted with ridges which separate two different re-
gimes of incidence distribution. The method developed permits easy
Card 1/2 .
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solution of the problem in the case of nonuniform flow, as well as
of the problem of low frequency oscillations of the same systen, Jf
which in fact reduces to the study of two conical motions of diffe-
rent order. The case of the thin wing is treated first, considering
for this purpose a2 conical motion of n-th order around the systemn,
the axis of the body being parallel to the undisturbed flow velocity
and the wing incidence, and hence the vertical velocity on the wing
being distributed in the form of homogeneous polynoms of (n-1)th or-
der. It is then proved that the problem of the supersonic flow aramd
the system considered, can be reduced to determination of a certain
function corresponding to the flow around a fictitious wing only
with a certain incidence distribution. This function and its con-
stant parameters are determined. The method is then extended to the
case of the 'system body-thick wing, and to the system wing-conical
body placed into a non-uniform flow, determining in each case the
function and its constants. There are 4 figures.

SUBMITTED: December 27, 1961
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10, 1¥1° |
AUTHEORS ¢ gg;é;gli,nﬂlig,and Ghia~Nastase, Ariana
PINLYE ¢ linimum drag problem of the wing of symnetrical thick-

ness in superscenic flow
. 3 .
PERIVDICAL: ilecanicd apllcaté}\no. 1, 1962, 11-24

DZYT: The purpose of the study was To deterning the_sgape g; the
surface of a wing with byumetrlc thickness, having mznlmEm.arag
in supersonic currents. It is assumed that several geon Cu?lcal‘
conditions are given -- the wplane OVOJeCulOn (au agyMﬂe-*¢c%: cri
angle), %h:e volume ol the wing, the closing of the ving oné%,s .
leading and trailing edgcs, the continuity of the wing surface av
the crossing of an ed*“- for generalization, it wh.aWSo ﬂs*'"ex1
at the wing is I’tted with a separation ridge. The va;:ahnong
meonod was chnosen for iie present study, but for ihe axia 2l ser-

. A
turbation veloc1ty u the authors used an ex presswon aev;red’Jj 2.
Carafoli and M. Ionescu (Ref. 1i: Revue de técanigque Apligues, ;
no. 1, 1957). The provlen is reduced to a single type of invegral
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finioum drag problem of the wing. .. Dégg//éz/ooo/oo /9017607

hich is denot nd ¥ i
ed by IV, and for which a simple algebraic recurrence

fornula is =
can be oa rtwéZin: ihe results are discussed, indicating that the}
tioal 1mnortencall ed}u1§n1ease obtaining several Vlngs of Om:nj
e —= the delta \"n" th 15 i prac-
4 9% . ¥ e tr&")e oida rineg . +)
;§S§aLsglf1 wing, and the Uolyﬁoual wing. ibe:e wti*é iéi tne
Etezze %n ve TWo DOSbli)lC cases for each —- with ow&\-u%**:o.e,
J neans or the relations obtained in the cenawmd oo
It is concluded that *“eof, results will ens Di‘ o Sty orLoe
Loger i e Th ;;I""‘ T owine
Ol eneral shape with mininunm drag as well as o? ?H:gjd:-?: W-gs
vided with nor: @l plates and wi 1tk miniman drag., Th e »11‘;-33 pro-
rh er are 2 Ii-

o ;‘I‘eS d.ALQ ]4 I‘e CL .C\.f:: - C L)OV e - - - ~ei
L o+ ~ - O.LOC ay Q (J 110 13 DO\ ...3 L«—D ac e
+ ZIOST ecen I‘efel enc e .u l ng Ue

rec c es CO tl ol S, "..L ~d 3 il e .)U.Jl CC.L: ons

igf?_asvlo‘l-lows,: \’f I. Grahan - Dozgw.s ﬁ;i““Tz’" Corporati
;at-g: ;611‘1-322200;, Dec. 1956, S. M, 23022; 11 B Grahan "JS :e-
f > < s s e, wll ana ta.
! 1 <., 8. I 3901, 1arcn lCoO 2. Strand, i
,llucx Wing Vave Drag with Volunme Co*1stramt ournal of c‘“\’ o
Space Science, August (1960). fournal o e
1T \1’ ™
SUBMITDED: Octover 11, 1951 X
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CARAFOLI, Elie, acad,

Some theoretical considerations on lateral fluid jets. Studii
cerc mec apl 13 1no.5:1061-1072 '62.

1. Membru al‘Gomitatului de redactis pi.: redactor responsabil,
*Studii si cercetari de mecanica aplicata®,
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22| ORG: "Traian Vuia" Institute of Fluid Mechanics, Academy of Rumanian R.' 8. (Institutul .
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TITLE: The supersonic flow around a thin delta wi_r_ié in drift -

| souRce: Studii o1 cercetart de mecanica aplicata, v. 19, no. 4, 1965, 991-1007
| TOPIC TAGS; aerodynamics, supersonic flow, thin wing, delta wing

i : C : S : S I o
i| ABSTRACT: The action of the drift on the aerodynamic characteristics of a thin delta wing
| 18 investigated in the case of Supersonic conical flows. By applying the residues method,
.| the aerodynamic coefficients for a wing in which both edges are subsonic, are calculated.
| For a wing with a subsonjc and 2 supersonic edge, only the rall and turn coefficients are
--| given, because the smail values of the dvift have g negligible effect on the coefficients of
attitude, resistance, and drag, Orig. art, has: 104 formulas,

‘7\: K 0 . . . »
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TITLE: Extension of honié&lbmotidhs to quasi-conical motions

SOURCE: . Revue Rohmainé des sciénces technique. Serie de mecanique
applique,, Ve 10’ nd. 3. 1965' 627-635

TOPIC TAGS: motion mechanics, conic fléw,»swept wing, pressure effect,
pressure measurement, surface pressure, aerodynamic characteristic

ABSTRACT: Problems of confcal and quasi-conical motions as applied to
modern types of aircraft were analyzed., The author extends the conical
and high-~order conical flows to the so~called guasi-conical flowa, to
calculate the pPressure on nhgigggface,bf ¢dr on the wing~body sys-
tem employed in aeronautics, For simplification, only methods and {in- .
dications were given withom:Adeveloping all the applications in the
case of high-order conical ‘or quasi-conical motions. A more detailed

.| analysis a~d more general applicat ons wi be given in futur.iwoiklirj.;,?
»11;0r18i.irto*hi!l kbvfigur..,.ndgbo formulas, [Based on author'l’abptta;tl;
‘| SUB- CODE: 01, 20/ SUBM DATE: " 19Feb65/ OTH REF: 002 - IR .13 B R
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ACC NR: AP5014665 38
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- AUTHOR: Carafoli, E.; Mateescu, D. g N

| ORG: Institute of Applied Mecharics of the A eadeny of the Romenian Peoples! Res L
- publie’ (:)[nstitut de Mecanique Applique de 1tAcedemie de la Republique Populaire ‘
_ Roumaine S B N ‘ '

TITLE: A class of Delta wings yhose incidence and -slope vary in accordance with

homogeneous functions under supersonic conditions

| SOURCE: Revue Roumaine des sciences techniqueé;, Serie de mecanique dpblii;\.iee,

‘TOPIC TAGS: Deltas wing, perturbation, function, wing incidence
ABSTRACT: Higher-order conic motions . are applied to the study of triangular wings
with variasble incidence and slope (or corresponding vertical velocities), using b
homogeneous functions of various orders., To this end, the problem is reduced to
& study of a wing having an unbroken interval of busic stops which makes it possible ,
o use the results obtained by the authors in their previous studies. As practical ! __
examples, the expression is determined for the axial velocity of perturbaticm for a
series of thin wings of symmetrical thickness whose incidence and slope vary in ac-
| cordance with homcgeneous functions of the order of zero and one. Orig. art. has: .
. 60 formulas, ) - R _ (wl P
: (.c:;mta! cc/mE: o1/ SUBM DATE: OTJfan65/--Mar65 - OTH REF; 002/

-Car l 1 <. . . .
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| Acc NR: AP6022636 SOURCE CODE: RU/0019/66/011/003/0587/061(3-5_7—’
i‘ AUTHOR: Carafoli, E.; Berbente, C. &

[ ORG: [Carafoli] Institute of Fluia Mechanics, Academy of the Socialist Republic n
of Rumania; [Berbente Polytechnic Institute G. Gheorghiu-Dej, Bucharest

TITLE: Determination of pressures and aerodynamic characteristiecs of
delta vin33 én supersonic-moderate hypersonic flow !

SOURCE: Revue Roumaine des sciences techniques. Serie de mecanique
appliquee, v. 11, no. 3, 1966, 587-613

TOPIC TAGS: hypersonic aerodynamics, aerodynamic characteristic,
aerodynamic drag, 1ift, wave drag, pressure distribution, three dimen-
sional flow, delta ving, angle of attack

ABSTRACT: The formula for calculating the pressure distribution on
aerodynamic profiles in hypersonic (M, = 7) flow previously derived
by one of the authors is applied to the case of a three-dimensional

of the deflection t of the flowv, which can be expressed only in terms
of the axial disturbance velocity vwhich is denoted by u and is deduced
by the smeall disturdbances method, Consequently, the formula has the
advantage of being a function of this velocity alone, whose expression
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is perfectly determined from the conical flow theory for all cases of
current application. The relative effect of the boundary layer on
pressure distribution at various M is discussed. The conical thick
wing, the delta wing with constant slope, the double conical delta
ving, the rectangular wing with diamond-shape profile, and the ving
vith double parabolic profile were considered. Comparison of the
results with available experimental data concerning both the pressure
distribution and the overall aerodynamic characteristics shows that
the formula may nowv be successfully employed in.exact calculations of
the aerodynamic characteristic of various profiles in the wide range
of angle of attack (up to 17°) ana Mach numbers considered here, Orig.
art, has: 18 figures and 63 formulas. , [AB]

SUB CODE: 20} 'SUBM DATE: 28Jdn66/ ORIG REF: 00k/ OTH REF: 003
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ACC NR: AP6029839 SOURCE CODE: RU/0019/66/011/004/0379/0892
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ORG: Institute of Fluid Mechanics, Academy of Scicnces of the Socialist Republic of
Rumania (Institut de Mecanique des Fluides, Academie de la Republique Socialiste de

AUTHOR: Carafoli, E.; Pantazopol, D.

Roumanie)
v
TITLE: Deviation of a two-dimensional supersonic flow by a jet-flap

SOURCE: Revue Romaine des sciences techniques. Serie de mecanique appliquee, v. 11,
no. 4, 1966, 879-892

TOPIC TAGS: supersonic aerodynamics, hypersonic aerodynamics, jet flow, gas jet, jet
flap, shock wave /

ABSTRACT: A simple method i:\gresented for determining the deviation of supersomic
and hypersonic plane-parallel ¥lows of an inviscid pas produced by an auxiliary thin’

jet layer (jet-flap). This method is based on a formula derived previously by
Carafoli which makes it possible to determine the pressure coefficient in terms of the
deviation angle, and which may be applied either in the case of compressicn behind a i -
shock wave or continuous expansion, over a wide range of deviation angles. Approxi-
mate parametric equations for the jet trajectory and the maximum range of variation |
of the pressure coefficient, and simplified formulas valid for swall deviations are -~
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derived. The results of numerical calculations presented in graphs and tables are
glven as illustrative examples. Orlg. art. has: 4 figures, 44 formulas, and ;
3 tables. : » [AB] :
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ACC NR . AP6035397 ' SOURCE CODE: RU/0008/66/023/005/1343/1353
AUTHOR: Carafoli, E.; Mateescu, 1. '

ORG: Institute of Fluid Mechanicu, _Academy of the Rumanian Socialist Republic’
(Instituful de mecanica fluidelor al Acadeniei Republicii Socialiste Romania) .
, 2L 7

©TITLE: The harmonic oscillatory wmovement of a wingliqnical body system under
supersonic conditions . )

SOURCE: Studii sl cercetari de mecanica aplicata, v. 23, no. 5, 1966, 1343-1353
TOPIC TAGS: harmonic ogcillation, conic body, supersonic flow

/
ABSTRACT: This work studies the non-constant supersonic flgg_gxpnnd_xhg_xing:;gnisﬁlh___.
body system where the harmonic oscillatory movement is of low frequency. Considering
the case of the harmonic rotation oscillations of pitching and rolling, as well as of
translation along the vertical axis, the problem is reduced through analogy with the
case of detached wings to the study of comstant conical movements of the order of 1
and 2 around the wing-conical body system. In order to determine these, the authors
use the results obtained in their previous works. An expression of the coefficient . —
of pressure is obtained with a view towards ascertaining the distribution of pres-
sures upon the system underx consideration. The problem studied here is applicable
‘to the development of supersonic aircraft. Orig. art. has: 51 formulas and 3

fipures. ) ‘
!SUB CODE: 20/ ., SUBM DATE: '25&&r6§/ ORIG REF: 006/ OTH REF: 001/ ATD PRESS:Slgfé
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ORG: Institute of Fluid Mechanics, Academy of the Rumanian Socialist Republic

TITLE: Harmonic oscillatory motion of a wing-conic fuselage system in a supersonic
flow M/

SOURCE: Revue Roumaine des sciences techniques, Serie de mecanique appliquee, v, 11,
no. 5, 1966, 1229-1239 : !

TOPIC TAGS: supersonic aerodynanics, conic flow, unsteady flow, aerodynamic roll,
aerodynamic pitch, harmonic oscillation

ABSTRACT: , The present paper is concerned with a study of supersonic, unsteady flous
over a wing-conic fuselage system subjected to harmonie low-frequency oscillationszﬂﬂ

In this case, the motion of the vinp-conic body system considered here (Fig. 1) is
compesed of the following three motions: 1) harmbnic oscillatory pitch about the
Ox,-axis; 2) harmonic oscillatory tramslation along the Oxy-axis; and 3) harmonic
oscillatory roll around the Ox;-axis, assuming that these oscillatory motions are of
small amplitude and that the transverse dimensions of the fuselage are sufficiently
reduced with respect to the Mach cone. This problem is reduced to the study of three
supersonic steady conic flows, two of which are pure conic flows over a wing~-conic
body system, but the third is a second-order conic flow over the same system.

Solutions for these flows can be obtained by using the method developed previously

-
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by the authors. The axial perturbation velocities for various positions of the
leading edge of the wing with respect

to the Mach cone were calculated, and an
expression for the pressure coefficlent in the cases of subsonic and supersonic
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leading edges was derived from these calculations.

60 formulas.
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U ACC NR:  AP7003247 N "”"”'*"soimcz‘coma':""Ru/00'1‘9'/66/011/006/1365/1371"
| AUTHOR: _Carafoli, Elie
‘ ORG: mnone

TITLE: Application of quasi-conicul motions to the theory of wings with curvel
leading edges

SOURCE: Rev roum scien techn. Ser mecan appl, v. 11, no. 6, 1966, 1365-1371

TOPIC TAGS: supersonic aerodynamics, delta wing, conic flow, thin wing, flow velocj.t.y;’
pressure coefficient :
ABSTRACT:

. This paper deals with application of the so-called quasi-conical motions ~

! to the theory of modern forms of aircraft wings. A detailed analysis

" based on the author's previous work (Revue Roumaine des Sciences

- Techniques-Mecanique Appliquee, V. 11, no. 6, '1965) concerning the quasi-
. conical potential of motion around wings with subsonic curved leading
edges is presented. An expression is derived for the quasi-conical
potential resulting from the gonical potentidl corresponding to a wing
with straight leading edges. Formulas are developed from this expres-—
sion for the axial disturbance velocity and the pressure coefficient is -
deduced for a flat wing with subsonic curved leading edges. The results

Card 1/2 ‘ UDC: 536.421.1
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! obtained here can be applied to wings of gothit shape employed in Super- !
sonic aerodynamics and the procedure may be extended to wings whose ’
central body is of arbitrary shape, to cruciform wings, etc. Orig. art.

" has: 2 figures and 42 formulas.
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| ORG: [Carafoli] Imstitute of Fluid Mechanics, Academy of the Socialist Republic
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TITLE: Antisymmetric thin delta wing with flow separation at the leading edges
SOURCE: Rev roum scien techn. Ser mecan appl, v. 11, no. 6, 1966, 1373-1386

TOPIC TAGS: supersonic aerodynamics, supersonic flow, delta wing, flow separation,
vortex, conic flow, pressure distribution

ABSTRACT:

A supersonic flow around a thin antisymmetric delta wing whose two halves
are at the same angle of attack but of opposite sign 1s considered, with
flow separation taken into account. The effect of the flow separation
at the subsonic leading edges on the flow pattern is investigated.
This. effect results in the occurrence of two concentrated vortex

. nuclei of the same intensity and -sign having, however, antisymmetric
position with respect to the axls of symmetry of the wing (see Fig. 1).
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. The formation of vortices induces a complex fiecld of downwashes which
+ alters the flow in such a way that the pressures are finite at the edges.
! " The distribution of downwashes leads to a system of three fictitious wings :
7 whose superposition yields a resultant fictitious wing which is equivalent, |
from thé aerodynamic standpoint, to the real wing, for Which the axial dis-
turbance velocity has the expression: U = U, + Uy Ug and which will be
antisymmetric with respect to the Ox,-axis of symmetry and continuous at the
origin 0. Since the flow remains conical, the pressures on the upper and
lower surfaces of the wing and also the aerodynamic characteristics may be
) determined, Pressure distributions for various wings and different angles
of attack at M_= 1.9 and the variation of the rolling moment coefficient
J in terms of the angle of attack and various parameters of slenderness of the
i wing are presented in graphs for the cases of distributed and concentrated
i sources, The simplified caseof a concentrated source is also considered.
Orig. art. has: 5 figures and 49 formulas. ‘
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Uncl.

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

_ KARAYON, Franchiska Yelena[Caraion, Franeisca Elena]
- —~~-4~—1\“"""‘”"‘.r - —--..._.__,_\ \

New species of Ostracoda musmsel in the Blm-k 8 B
Rev biol 5 no.1/2:119-126 160, o { o?ﬁ’gﬁalgagiu)

(Black Sea) (Ostracoda)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

L, CARAICN, Francisca Elena

Loxoconcha bulgarica n.sp., a new ostracod collected in the Bulgarian
waters of the Black Sea {Sczopol). Rev biol 5 no.3:249-254 '60.
: (EEAI 10:4)

(RUMANIA--LOXOCONCHA)

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

CARAION, Francisca-Elena

-New Cytheridae (Crustécéa-Oatracoda) for the Fontic fauna of
Rumania. Studii cerc biol anim 14 ne.1:111-121 '62.

1. Comunicare prezentata de M. A. lonescu, membru corespondent
al Academiei R.P.R., membru al Gomitetului de redactie si
redactor responsabil, "Studii si cercetari de biologie;
Seria biologie animala.”

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

EARAYON, Franchisks Yelena [Caraion, Francisca Eleml

Some special problems related to the present state of the atudi;u
of Ostracodain in the Azov=Black Sea Basin, Rev biol 7 nos3:437=
449 162,

1. Institut biologii im, Tr, Sevulesku, leboratoriya po
okeanologii Akademii RKR,

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

CARAION, Francisca Elena

AR SRR AT T
Contributions to the knowledge of Potricola and Ostracoda fauna along
the Rumanian littoral (Agigea and Mangalia)., Studii cerc biol arim

15 no.ls45-63 163.

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"




"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

CARAION, Francisca Elena

errym————

Few representatives of the Cytherilas (Ostracoda - Podocopa)
family oripinating from the Rumanian Pontic waters. Studil
cere blol anim 15 no.3:319-331 163,

1, Gomunicare prezentata de MoA, Ionmescu, membru corespondent al
Academie RoPoRe

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

CAPAION, Francisca Elena
e Obééfvations en the Ogtracoda in the briny water argd surersaline
basins of the Rumanian Black Sesa 1ittoral. Studli cerc blol s,
zool 16 no. 4:271-281 ‘64,

1. laboracotry of Animal Taxcnomy, "Traisn Savulescu" Institute
of Biclogy.

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

CQMANESCU, To, ingo CARAMAN, Ay, inge

Criteria for the teriffing of electric power as reflected in
tha policy of development of oil and chemical industries,
in Rumenia, Petrol si geze 13 no,7:321~325 J1 %62,

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

CARAMAN, E,, prof. inv. mediu (Bucurest?.)

Application of the residue theorem, Gaz mat fiz 14 mno,7:
352-358 J1 ‘62, .

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

CATALIN, EB., ‘nm.y C&Fih, & ingey SERBAN, M, ing
e

3 ey iy WIife

Slestrifierticn of pulrcleun relineries and the teclnisal and
eccncmic effecis f this subst_tutien of the energy carvier
eggente Petrel si gove 15 no,di2i=20 Ja 164

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

CARAMAN, Paul, ing.

i3 ding to
Econonic efficacity 1s directing railroad cars accor
th:n ;alg'gon law, Rev cailor fer 11 no.9 s487=490 S 163,

1, Directia regionala Timisoara.

APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6"



"APPROVED FOR RELEASE: 06/09/2000 CIA-RDP86-00513R000308010012-6

Contributions to the Study of Families of Isothermic Hzmrsurfaces“moiouedlyf

Parallel (Igometric) o . ins  Fétude des fomims o
- D | ‘etru. - Comiridutions i o I

| [EEEEsslosemsis

Eerc, 56, Nat, 8 (1957), o 2, 191-208, " (Raanian {I-FW

Russiun and French mnmniuk , :
| A fumily of hyp”e.ts\uluuﬁu L8, +oo, uS)mconst inal
| Riemainnian space Ry, is called isoparametric if it satiafies
- the relations Liyfeiglf) and Agf==A{f), where Aj and Ay are
- | Beltrami’s first and aecond differential parameters of Ry,
“I"These hypersurdnces have bicn studied by Levi-Civita
i[Atti Accad. Nar. Lincel. Rend. Cl. Sci. Fis, Mat. Nat,
126 (1937), 355-362] and B. Segre [ibid. 27 (1938), 203-2071 .
fin the case of euclidean spaces and by E. Cartan [Math.
1Z. 45 (1939); 335-367) in the case of Riemannian spaces”
iof constant curvature, : -
i In the present pacﬁer the author shows that the hyper-
“isurfaces in Ry which are isothermic for the steady-sfate
;and geodesically parallel are identical with the family of -
1 etric hypersurfaces in R,.
: ﬁem follow a number of theorems concerning, mainly,
ifamilies: of isoparametric. hypersurfaces in Riemannian
~ 'spaces.of constant curvature which are at the same time
«Lamé families (j.c., they are part of an n-tuply orthogonal o
{y  System of hypersurfaces in Ry). 0
: \\&L {  The paper concludes with the consideration of a number Ok
, /l iof particular cases of Ry's which admit families of jso- ’ cf

g s

parametric surficgs. . R, Bhum (Saskatoon, Sask.) |
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